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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election with traverse of Group I claims 1-17 and 34 - 50 in the 
reply filed on June 18, 2007 is acknowledged. The traversal is on the ground(s) that 
claim 50 has been omitted from the requirement. However, upon discovering the 
omission, the claim 50 was placed in Group I and was examined with the elected 
claims. Since, the Applicant did not have any other objection to the restriction, the 
reasons for the traversal is not found to be persuasive. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 - 3, 6, 10 - 13, 16, 17, 34 - 36, 39, 43-46, 49 and 50 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Mizuno, US 5,851,906. 

Regarding claim 1 , Mizuno teaches a method of introducing impurity; wherein, 
• in the course of introducing a material to a solid substance (see the Title) which 
has an oxidized film or other film sticking on the surface, the oxidized film and 
other film are first removed as the surface treatment to the solid substance with 
at least one means selected from among the group consisting of a means for 
irradiating the surface of solid substance with plasma, a means for irradiating the 
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surface of solid substance with gas and a means for dipping the surface of solid 
substance in a reductive liquid in column 1, lines 15-20 and in column 3, lines 
47 - 67, and 

• then a certain desired particle is attached or introduced in column 4, lines 4 - 23. 

Regarding claim 2, Mizuno teaches the plasma is that of a rare argon gas, or a 
system containing hydrogen in column 3, lines 51 - 55. 

Regarding claim 3, Mizuno teaches the gas is that of a system containing 
Hydrogen in column 1, lines 15-20. 

Regarding claim 6, Mizuno teaches the certain desired particle is attached or 
introduced by bringing a gas containing the certain desired particle to make contact to 
the surface of solid substance which surface has been made to be free of the oxidized 
film and other film, thereby the particle is attached or introduced to the surface, or the 
vicinity, of solid substance as was described earlier in rejecting claim land in column 4, 
lines 4 - 23. 

Regarding claim 10, Mizuno teaches the attaching or introducing of a certain 
desired particle is conducted in an environment in which the temperature of solid 
substance is lower than 600 °C in column 4, lines 22 - 23. 

Regarding claim 11, Mizuno teaches a method of introducing impurity; wherein, 
in the course of introducing a material in the phase of ion, plasma, gas, etc. to a solid 
substance which has an oxidized film or other film sticking to the surface, the oxidized 
film and other film are first removed as the surface treatment to solid substance with at 
least one means selected from among the group consisting of a means for irradiating 
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the surface of solid substance with plasma, a means for irradiating the surface of solid 
substance with gas and a means for dipping the surface of solid substance in a 
reductive liquid, and then a certain desired particle is attached or introduced as was 
described earlier in rejecting claim 1 . 

Regarding claim 12, Mizuno teaches the certain desired particle is attached or 
introduced while it is in the state of gas in column 4, lines 10-15. 

Regarding claims 13, 16 and 49 Mizuno teaches at least one facility selected 
from among each of the following respective categories is used; at least one apparatus 
selected from among the group consisting of an apparatus for irradiating the surface of 
solid substance with plasma, an apparatus for irradiating the surface of solid substance 
with gas and an apparatus for dipping the surface of solid substance in a reductive 
liquid; an apparatus for bringing a gas containing a certain desired particle to the 
surface of solid substance; and an annealing apparatus for diffusing the certain desired 
particle attached or introduced therein with reference to Fig. 1 and in between column 3, 
line 34 and column 4, line 56. 

Regarding claims 17 and 50, Mizuno teaches the limitations of the claim as were 
described earlier in rejecting claims 1 and 1 1 . 

Regarding claims 34 - 36, Mizuno teaches the limitations of the claims as were 
described earlier in rejecting claims 1 - 3. 

Regarding claim 39, Mizuno teaches the limitations of the claim as were 
described earlier in rejecting claims 11 and 13. 
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Regarding claim 43, Mizuno teaches the limitations of the claim as were 
described earlier in rejecting claim 10. 

Regarding claims 44 - 46, Mizuno teaches the limitations of the claims as were 
described earlier in rejecting claims 11 - 13. 

Claim Rejections - 35 (JSC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

7. Claims 4, 5, 14, 15, 37, 38 and 47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mizuno, US 5,851,906 in view of Hymes, US 6,324,715. 

Mizuno fails to teach a means for dipping the surface of solid substance in a 
reductive liquid, and the reductive liquid is at least one item selected from among the 
group consisting of hydrogen fluoride, sodium hydroxide, aqueous ammonia, sulfinic 
acid and adipic acid di-2-ethylhexyl ester, etc. and the means for dipping the surface of 
solid substance in a reductive liquid rubs the surface of solid substance mechanically 
when it is dipped in the reductive liquid. 

Hymes teaches an apparatus for cleaning the surface of a silicon wafer by 
dipping and scrubbing with a liquid containing aqueous ammonia and hydrogen fluoride 
in column 5, lines 10-20 and throughout the disclosure for the benefit of converting the 
hydrophobic surface to a hydrophilic surface in column 2, lines 34 - 42. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Mizuno and clean the surface of a silicon wafer by 
dipping and scrubbing with a liquid containing aqueous ammonia and hydrogen fluoride 
for the benefit of converting the hydrophobic surface to a hydrophilic surface as taught 
by Hymes in column 2, lines 34 - 42. 

8. Claims 7 - 9, 40 - 42 and 48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mizuno, US 5,851,906 in view of NTT Corp., JP 07094427 (English 
Abstract and Translation). 
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Regarding claims 7, 40 and 48, Mizuno fails to teach the method of attaching or 
introducing a certain desired particle is irradiating the surface of solid substance, which 
surface has been made to be free of the oxidized film and other film, with 
electromagnetic wave whose energy is matching the energy that is binding the 
hydrogen or hydroxyl radical sticking on the surface with the atom of solid substance, 
thereby converting the binding into a non - coupled state, separating the sticking 
hydrogen or hydroxyl radical, and exposing the atom constituting solid substance to the 
surface; and then introducing the certain desired particle for making contact so that the 
particle is attached or introduced to the surface, or the vicinity, of solid substance. 

NTT Corp teaches a method of doping in which the surface of solid substance is 
irradiated with an electromagnetic wave at an energy that is more than the ionization 
energy of the doping gas (see the English Abstract). This energy should be sufficient to 
separate the sticking hydrogen or hydroxyl radical from the oxide removal process, and 
expose the atom constituting solid substance to the surface so that the particle is 
attached or introduced to the surface, or the vicinity, of solid substance after making the 
contact with the surface for the benefit of doping at low temperature of 400 °C or less 
(see the Advantage in the English Abstract, also paragraph 9 of the English translation). 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Mizuno and irradiate the surface of solid substance, 
which surface has been made to be free of the oxidized film and other film, with 
electromagnetic wave whose energy matches the energy that is binding the hydrogen or 
hydroxyl radical sticking on the surface with the atom of solid substance, thereby 
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converting the binding into a non - coupled state, separating the sticking hydrogen or 
hydroxyl radical, and exposing the atom constituting solid substance to the surface; and 
then introducing the certain desired particle for making contact so that the particle is 
attached or introduced to the surface, or the vicinity, of solid substance for the benefit of 
doping at low temperature of 400 °C or less as taught by NTT Corp in the Advantage 
portion of the English Abstract and in paragraph 9 of the English translation. 

Regarding claims 8, 9, 41 and 42, Mizuno fails to teach the energy of irradiating 
electromagnetic wave is between 318 kJ/mol and 666 kJ/mol. 

However, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to judiciously adjust and control these parameters during the 
doping process of the NTT Corp. through routine experimentation and optimization to 
achieve optimum benefits (see MPEP 2144.05) and it would not yield any unexpected 
results. 

Note that the specification contains no disclosure of either the critical nature of 
the claimed processes or any unexpected results arising therefrom. Where patentability 
is said to be based upon particular chosen methods or upon another variable recited in 
a claim, the Applicant must show that the chosen methods or variables are critical 
{Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir., 1990)). See also 
In re Alter, Lacey and Hall (1 0 USPQ 233 - 237). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asok K. Sarkar whose telephone number is 571 272 
1970. The examiner can normally be reached on Monday - Friday (8 AM- 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William B. Baumeister can be reached on 571 272 1722. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Asok K. Sarkar 
July 3, 2007 

Primary Examiner 



